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MULTIPLE BROWSER INTERFACE 

Field of the Invention 

[0001] The present invention relates to providing and 

controlling multiple browser interfaces from a single 
location, and in particular, providing such a system in a 
fueling environment. 

Background of the Invention 

[0002] In recent years, traditional fuel dispensers 
have evolved into elaborate point-of-sale (PoS) devices 
having sophisticated control electronics and user 
interfaces with larger displays and easier- to-use user 
interfaces. The fuel dispensers may include various 
types of payment means, such as card readers and cash 
acceptors, to expedite and further enhance fueling 
transactions. Further, customers are not limited to the 
purchase of fuel at these dispensers. Newer dispensers 
allow the customer to purchase services, such as car 
washes, and goods, such as fast food or convenience store 
products. Once purchased, the customer needs only pick 
up the goods and services at the station store or the 
outlet of a vending machine. 

[0003] In addition to local transactions, various 

types of information services are being provided at the 
fuel dispenser. In particular, Internet-related services 
are now being provided at the fuel dispenser. These 
services range from allowing customers to view various 
web pages to obtain desired information to supplying 
predefined advertising information to the customer via 
local or remote content servers. Additional information 
may be found in the following commonly assigned 
applications entitled INTERNET CAPABLE BROWSER DISPENSER 
ARCHITECTURE: U.S. Patent No. 6,052,629, issued April 
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18, 2000; U.S. Patent No. 6,026,866, issued February 22, 
2000; Serial No. 09/500,094, filed February 8, 2000; 
Serial No. 09/499,979, filed February 8, 2000; and Serial 

No. / , filed April 5, 2 0 01, which are 

incorporated herein by reference in their entirety. 
[0004] Unfortunately, the vast majority of fuel 

dispensers already in existence includes displays and 
associated input devices that are insufficient for 
supporting web-based interaction. Further, many of the 
fuel dispensers fail to include the necessary control 
electronics to readily support such interaction. 
[0005] Preferably, an interface supporting web 

browsing includes a large graphical display along with an 
intuitive and easy to use device to receive customer 
input. Most existing fuel dispensers and kiosks lack 
these features. Further, most are unable to provide web 
interaction without significant implementation costs 
associated with establishing the interface and providing 
content and control thereof. As such, there is a need 
for an efficient and economical way to provide web 
content and support web interaction at fuel dispensers or 
similarly situated kiosks. 

Summary of the Invention 

[0006] The present invention provides a display 

controller driving multiple browser displays, which are 
associated with user input devices. Preferably, the 
display controller runs a browser application for each 
display and receives input from each user input device. 
Primary control for the browser applications is provided 
by a control application located remotely from the 
display controller. The user input is forwarded to the 
control application, which will process the user input 
and provide instructions to the corresponding browser 



PM 2001-014 



3 



application to request content from a web server 
application. The control application may also provide 
instructions unrelated to the user input to control any 
one or all of the browser applications. 

[0007] The control application may run on a server 

communicating with the display controller using wireless 
or direct communications. The server may also run the 
web server application; however, content may be provided 
to the browser applications from any location or server. 
Further, the server may be configured to allow the 
control application to provide instructions or related 
information to a central control system, which is capable 
of controlling other peripherals and devices. 

[0008] Preferably, the display controller and browser 

displays are mounted to a fuel dispenser or kiosk. The 
fuel dispenser or kiosk may include a control system and 
related peripherals, which may be controlled by the 
central control system. The control application is 
preferably configured to instruct the central control 
system to have the fuel dispenser or kiosk operate an 
associated peripheral. For example, a printer peripheral 
may be used to print coupons or other marketing indicia 
under the control of the control application. Web 
content may be provided to any one or all of the browser 
displays in coordination with printing the coupons or 
marketing indicia. 

[0009] Those skilled in the art will appreciate the 
scope of the present invention and realize additional 
aspects thereof after reading the following detailed 
description of the preferred embodiments in association 
with the accompanying drawing figures. 
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Brief Description of the Drawing Figures 

[0010] The accompanying drawing figures incorporated 

in and forming a part of this specification illustrate 
several aspects of the invention, and together with the 
description serve to explain the principles of the 
invention . 

[0011] FIGURE 1 illustrates a fuel dispenser 

configured according to a first embodiment of the present 
invention . 

[0012] FIGURE 2 illustrates a fuel dispenser 

configured according to a second embodiment of the 
present invention. 

[0013] FIGURE 3 illustrates a kiosk configured 
according to a third embodiment of the present invention. 
[0014] FIGURE 4 is a block representation of a network 

architecture of the present invention. 

[0015] FIGURE 5 is a block representation of a central 

controller according to the present invention. 

[0016] FIGURE 6 is a block representation of a server 
according to the present invention. 

[0017] FIGURE 7 is a block representation of a display 
controller according to the present invention. 
[0018] FIGURES 8A, 8B, and 8C provide a communication 
flow diagram outlining communication flow for various 
examples as provided for by the present invention. 

Detailed Description of the Preferred Embodiments 
[0019] The embodiments set forth below represent the 

necessary information to enable those skilled in the art 
to practice the invention and illustrate the best mode of 
practicing the invention. Upon reading the following 
description in light of the accompanying drawing figures, 
those skilled in the art will understand the concepts of 
the invention and will recognize applications of these 
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concepts not particularly addressed herein. It should be 
understood that these concepts and applications fall 
within the scope of the disclosure and the accompanying 
claims . 

[0020] Figure 1 illustrates a traditional fuel 
dispenser 10 updated to incorporate the concepts of the 
present invention according to a preferred embodiment. 
The fuel dispenser 10 will typically provide for fuel 
delivery from an underground storage tank to a customer's 
vehicle. Although not illustrated, the fuel delivery 
path will typically include a fuel delivery line having a 
metering device for measuring the amount of fuel 
delivered from the underground storage tank to the 
customer's vehicle. The fuel delivery path will also 
include a fuel delivery hose 12 and nozzle 14 for 
allowing the customer to control fuel delivery. 

[0021] The fuel dispenser 10 will include a primary 
user interface 16 associated with a system controller 18, 
which will preferably control fuel delivery. The primary 
user interface 16 will typically include fueling 
transaction displays 20, which provide the price per 
gallon of fuel being dispensed, the quantity of fuel 
dispensed, and a total price for the fuel dispensed. 
Many fuel dispensers 10 also include a secondary display 
22, which is larger than the fueling transaction displays 
20, and is capable of providing additional information, 
under the control of the system controller 18, to the 
customer. The secondary display 22 may be a touch screen 
display or may include associated soft keys 24 to allow 
users to select associated options appearing on the 
secondary display 22. In addition to the soft keys 24, a 
keypad 2 6 may be provided on the primary user interface 
16 to receive additional user input, such as a personal 
identification number (PIN) , or the selection of a 
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transaction type. Additionally, various peripherals 28 
are supported by the controller 18, such as a printer for 
printing receipts, coupons, or other indicia desired to 
help facilitate a transaction or marketing efforts. 
[0022] Preferably, a payment acceptor 30 is provided 
to allow customers to complete transactions carried out 
at the fuel dispenser 10. The payment acceptor 30 will 
typically take the form of a card reader or a cash 
acceptor. The card reader may be configured to read 
magnetic or optical indicia, such as magnetic strips or 
bar codes, respectively. Finally, additional buttons or 
keys 32 may be used to allow a customer to select a 
particular grade of fuel. 

[0023] In the preferred embodiment of the present 

invention, the fuel dispenser 10 is associated with a 
central controller 34 located in a central location of 
the fueling environment remote from the fuel dispenser 
10, such as in the fuel station store (not shown) . The 
central controller 34 is typically electrically connected 
to the system controller 18 to support communications 
between the system controller 18 and the central 
controller 34. The central controller 34 typically takes 
the form of a central site controller and provides 
centralized point-of-sale (PoS) services and support for 
the fuel dispensers 10 in the fueling environment, as 
well as for other PoS systems within the fueling 
environment . 

[0024] Preferably, local or remote servers 36 are 

configured to interact with one another via a local or 
wide area network, and are capable of controlling and 
providing web-based content for display on multiple 
browser displays 38, which are mounted on the fuel 
dispenser 10 using mounting brackets 38M. The browser 
displays 38 are preferably liquid crystal display (LCD) 
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displays, but may incorporate any display technology, 
including cathode ray tube (CRT) displays. 
[0025] According to the present invention, a display 

controller 40 acts as a liaison between the server 36 and 
the browser displays 38. Each browser display 38 is 
preferably associated with a user input device, such as 
soft keys 42 located about the periphery of the display 
area of the browser display 38. The browser display 3 8 
may incorporate touch screen technology to implement the 
input device. Notably, any type of input device is 
acceptable, including pointers, microphones for voice 
recognition, and sensors to receive input from remote 
controls. The display controller 40 essentially runs 
browser applications for the respective browser displays 
3 8 and ensures that requests for web content are 
associated with the proper browser display, if necessary, 
and directs web content to the proper browser display 3 8 
upon receipt from the server 36. 

[0026] The browser applications provided by the 
display controller 40 are typically configured as client 
programs using the hypertext transfer protocol (HTTP) to 
make requests of web servers, such as server 36, in 
traditional fashion. The server 3 6 typically runs a 
control application 3 6A (see Figure 4) and a web server 
application 36A using the client-server model to control 
the display controller 40 and serve files that form web 
pages to the browser applications. HTTP is a set of 
rules for exchanging files, including text, graphic 
images, sound, video, and other multimedia files, over 
the Internet. Preferably, the HTTP application protocol 
cooperates with the TCP/IP suite of protocols to exchange 
information between the client-based browser applications 
and the server applications running on the server 36. 
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[0027] Typically, the server 36 contains, in addition 

to a markup language and other files to server, an HTTP 
daemon. The HTTP daemon is a program that is designed to 
wait for HTTP requests and process them when received. 
The browser application builds an HTTP request and sends 
the request to an Internet Protocol (IP) address 
indicated by a uniform resource locater (URL) provided to 
the browser or associated with a hypertext link. The 
HTTP daemon in the server 3 6 will receive the request, 
and, after any necessary processing, will return a 
requested file. Any markup languages are applicable, 
including the hypertext markup language (HTML) , the 
extensible markup language (XML) , and any subsets of the 
standard generalized markup language (SGML) . Additional 
operational details are outlined below after reviewing 
the basic architecture of systems relating to the present 
invention . 

[0028] Figure 2 provides an alternative configuration 
according to the present invention. In this 
configuration, the browser displays 3 8 are incorporated 
in or on the primary user interface 16 instead of being 
mounted outside of the periphery of the fuel dispenser 
housing. Figure 3 discloses another configuration of the 
present invention, wherein a kiosk 10K, such as an 
automated teller machine (ATM) or other information 
kiosk, incorporates the concepts of the present 
invention. Notably, the kiosk 10K would not include the 
fueling transaction displays 20, but may include a 
primary user interface 16 controlled by the system 
controller 18 . The primary user interface 16 may also 
include a graphical display 22, soft keys 24, hard keys 
26, a peripheral 28, such as a printer, and a payment 
acceptor 30, all of which are configured to operate in a 
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similar fashion to that described above in association 
with the fuel dispenser 10. 

[0029] The present invention is equally applicable to 

a fuel dispenser 10, a kiosk 10K, or other environment 
where it would be beneficial to have multiple browsers 
controlled from a single controller. Although the 
detailed description of the preferred embodiments 
describes the concepts of the invention in light of the 
preferred embodiment of a fuel dispenser 10, the 
operation of the present invention in other environments 
will be apparent to those of ordinary skill in the art in 
light of the discussion of the invention within a fueling 
environment . 

[0030] Figure 4 illustrates the relationship between 
the various systems of the present invention according to 
a preferred embodiment. As illustrated, the central 
controller 34 may control the peripheral 2 8 on the fuel 
dispenser 10, either directly or via the system 
controller 18. The peripheral 2 8 may be, for example, a 
printer capable of printing receipts, coupons, or other 
indicia sufficient to aid in completing a transaction or 
facilitating marketing efforts. The central controller 
34 also communicates with the control application 36A 
running on server 36. 

[0031] The control application 36A acts to control the 

content provided to the various browser displays 3 8 by 
instructing the browser application to request content 
from the web server application 3 6B or other web server. 
The content requests may be based on user input, defined 
instructions provided to the control application, or the 
actual content. For user input, the control application 
36A will preferably process user input associated with 
the browser displays 3 8 and provide instructions to the 
appropriate browser application to request a select web 
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page. Predefined instructions may trigger the control 
application 36A to instruct the appropriate browser 
application to request a select web page with or without 
regard to user input . 

[0032] Preferably, the web server application 36B is 

configured to serve content including information or 
processes, such as JAVA applets, configured to determine 
what content the browser applications should display and 
when to display the content. For example, delivered 
content may include refresh instructions or instructions 
to request a different page after a select amount of time 
or after a predefined event. The content for the 
refreshed or new page will include further instructions 
to propagate continuous updating accordingly. Notably, 
the content may include instructions that are operable by 
the browser application or executable files capable of 
automatically executing on the display controller 40 to 
control the browser application or browser displays 38. 
[0033] The control application 36A may instruct the 

browser application based on any type of indicia, 
including known customer preferences, time, date, 
dispenser or kiosk status, and the like. For example, 
depending on at what point a customer is with respect to 
the fueling transaction process, specific display content 
may be provided on one browser display 38, wherein on the 
opposite side of the fuel dispenser 10, preliminary 
advertisements and fueling instructions are provided to 
initiate a separate fueling transaction. Additionally, 
select control or the request for content may be provided 
to the browser display 38 based on customer input. For 
example, if a customer makes a request to see a select 
type of information, additional marketing information may 
be requested by the control application, wherein the web 
server application 3 6B will provide the information 
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requested by the customer in addition to that requested 
by the display controller 40. Those skilled in the art 
will recognize the numerous and varying applications made 
possible by the present invention. 

[0034] The control application 36A may interact with 
the central controller 34 to receive instructions as well 
as provide instructions for the central controller 34 and 
supported devices, such as the system controller 18 and 
peripheral 28. In the preferred embodiment, the 
communication link between the server 3 6 and display 
controller 40 is a wireless link; however, a direct 
electrical connection may be used. The wireless link may 
employ radio frequency, infrared, or other optical 
techniques. Preferably, wireless communications will 
incorporate the IEEE 802.11(b) communication standard. 
The display controller 40 will be able to recognize user 
input from each browser display 3 8 and determine the 
particular browser display 38 from which the input came. 
Similarly, content received from the server 3 6 may be 
directed to a particular browser display 38, all of the 
browser displays 38, or a select combination of the 
browser displays 38. 

[0035] Prior to outlining an operational flow, the 
basic architecture of each of the systems bearing on the 
present invention is described. Figure 5 is a block 
representation of the central controller 34. The central 
controller 34 will include a central processing unit 
(CPU) 44 with memory 46 containing the requisite software 
4 8 and data 50 required for operation. The CPU 44 will 
support a user interface 52, which may include a mouse, 
keyboard, display, card readers, transaction registers, 
or the like. Additionally, CPU 44 may include a network 
interface 54 to facilitate communications with the server 
36, and a dispenser or kiosk interface 56 to facilitate 
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communications with the fuel dispenser 10 or other kiosk 
10K. Notably, the network interface 54 and dispenser or 
kiosk interface 56 may be replaced by one network 
interface, assuming that the server 3 6 and the fuel 
dispenser 10 are on or have access to a common network. 
[0036] A block representation of the server 36 is 

provided in Figure 6. Server 3 6 is preferably a typical 
application and content server that has the additional 
capability of interacting with the central controller 34 
and the display controller 4 0 according to the present 
invention. Server 36 will typically include a CPU 58 
with sufficient memory 60 for software 62 and data 64 
required for operation. The software 62 will include the 
control application 3 6A and, preferably, the web server 
application 36B. A user interface 66 is provided and 
will generally include a keyboard, mouse, and display. 
The server 36 will typically include a network interface 
70 for interacting with the central controller 34, and a 
display controller interface 72 for communicating with 
the display controller 40. 

[0037] The display controller interface 72 will 

preferably include the necessary communication 
electronics to facilitate wireless communications with 
the display controller 40. The wireless communication 
electronics will include the necessary receiver, 
transmitter, antenna, and processing circuitry to 
effectively process, modulate, and demodulate signals to 
transmit and signals received from the display controller 
40. Like the central controller 34, the server 36 may 
integrate the network interface 70 and the display 
controller interface 72 into a common interface. The 
common interface may provide for wireless communications 
or direct electrical communications via a network. 
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[0038] The display controller 40 is illustrated in 

block form in Figure 7. The display controller 40 will 
preferably include a CPU 74 including sufficient memory 
76 for the software 78 and data 80 necessary for 
operation. Display drivers 82 are preferably provided in 
the display controller 4 0 for actually driving the 
browser displays 38. Those skilled in the art will 
recognize that the display drivers 82 may also be 
incorporated in the browser displays 38, wherein the 
display controller 40 simply provides display information 
to the display drivers 82 to effectively display the 
content on the browser displays 38. 

[0039] The display controller 40 may include an 

optional user interface 84, which would preferably be 
used primarily for maintenance or configuration. 
Finally, a communication interface 86 complementary to 
the display controller interface 72 associated with the 
server is included to facilitate communications between 
the display controller 40 and the server 36. Again, 
communications may be wireless or may be facilitated 
through a direct connection. 

[0040] In the preferred embodiment, the display 

controller 4 0 runs browser applications for each browser 
display 3 8 and communicates with the server 3 6 to 
interact with the control application 36A and web server 
application 36B. The browser applications are primarily 
controlled by the control application 3 6A to request 
content from the web server application 3 6B. User input 
associated with the browser display 3 8 is forwarded to 
the control application 36A to determine instructions for 
the corresponding browser application. 

[0041] Preferably, each browser application 

communicates with input devices and other applications 
using three sockets or channels. The first socket is 
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associated with the input device, such as soft keys 42. 
When a key (or the screen in a touch screen embodiment) 
is pressed, the browser will detect indicia of the input 
and forward the indicia to the control application 36A 
for processing. The second socket is used for 
communications with the control application 36A. The 
first and second sockets are usually static, and thus, 
are always active. The third socket is more dynamic and 
is used for communication between the browser application 
and the web server application 3 6B. 

[0 042] Reference is now made to Figures 8A, 8B, and 
8C, which show a communication flow incorporating several 
exemplary scenarios. In the present example, the fuel 
dispenser 10 includes two browser displays 38 (1,2) 
associated with opposing fueling positions. Initially, 
each browser application running on the display 
controller 40 will register with the control application 
36A by sending a registration request (steps 102 and 
106) . In response, the control application 36A will 
assign sockets or channels corresponding to the 
respective browser applications (steps 104 and 108) . 
Preferably, these sockets correspond to different ports 
associated with a single IP address. Thus, when the web 
server application 3 6B sends web content, such as a web 
page, to a select port, the proper browser application 
receives the delivered content. During initialization, 
the browser applications need content to display on the 
respective browser displays 38. Preferably, the control 
application 36A will automatically instruct each of the 
browser applications to request certain content. The 
content may be the same or different depending on the 
application . 

[0043] Assuming that there are two browser displays 

38, the control application 36A will first send 
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instructions to request content (content instructions) to 
the first and second browser applications (1,2) (steps 
110 and 118) . In turn, each browser application (1,2) 
will send a request (content request) to the web server 
application 3 6B according to the content instructions 
(steps 112 and 120) to download a select web page, file 
or the like. The web server application 36B will then 
provide the requested content to the corresponding 
browser applications (1,2) (steps 114 and 122). The 
browser applications will then display the content on the 
respective displays 3 8 (1,2) and operate according to any 
instructions provided in the content (steps 116 and 124) . 
Further, any executable files provided with the content 
will run on the display controller. 
[0044] At this point assume that the browser 
applications are operating as instructed by the content 
provide upon initialization. Further assume that the 
content provided to the first browser application (1) 
triggers a need to update the content initially provided 
with new content (step 126) . For example, the initial 
content may have included instructions to refresh the 
initial content or request different content after a 
certain period of time or other event. 

[0045] Thus, the first browser application (1) will 

request content by sending an appropriate request to the 
web server 3 6B (step 128) , which will respond by 
providing the requested content to the first browser 
application (1) (step 130) . The display content is then 
provided to the browser display 3 8 (1) by the browser 
application (1) (step 132) . As with the initial content, 
new or updated content may provide further instructions 
or executable to drive the browser application. 

[0046] As noted, the control application 36A may also 
trigger updates for any or all of the browser 
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applications based on events unrelated to user input or 
content instructions. Upon occurrence of such an event 
(step 134) , the control application 36A will first send 
instructions to request content (content instructions) to 
the first and second browser applications (1,2) (steps 
136 and 144) . In turn, each browser application (1,2) 
will send a request .(content request) to the web server 
application 36B according to the content instructions 
(steps 138 and 146) to download a select web page, file 
or the like. The web server application 36B will then 
provide the requested content to the corresponding 
browser applications (1,2) (steps 140 and 148) . The 
browser applications will then display the content on the 
respective displays 3 8 (1,2) and operate according to any 
instructions provided in the content (steps 142 and 150) . 
As discussed above, any executable files provided with 
the content will run on the display controller. 
[0047] A browser application may require updating upon 
receiving user input. Further, the user input or 
response thereto may required remote operations. For the 
next scenario, assume that a user provides input (step 
152) at the second browser display (2) that requires a 
receipt to be printed with a coupon or other loyalty 
indicia at the peripheral 28 (e.g. printer) of fuel 
dispenser 10. As previously described, the input is 
directed to the control application 36A (step 154) , which 
determines new content should be provided to the user via 
the browser display 3 8 (1) and that a coupon should be 
printed with a receipt at the corresponding fuel 
dispenser 10 . 

[0048] As such, the control application 3 6A provides 

instructions (content instructions) to the second browser 
application (2) to request select content from web server 
application 36B (step 156) . As directed, the second 
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browser application sends a content request to the web 
server application 3633 (step 158) , which responds by 
providing the requested content to the second browser 
application (2) (step 160) . The second browser 
application (2) will then display the content as 
necessary on the browser display 38 (2) (step 162) . 
[0049] In the meantime, the control application 36A 

has determined that the coupon event occurred (step 164) 
and will send appropriate information or instructions to 
the central controller 34 (step 166) . The central 
controller 34 will process the instructions, if and as 
necessary, and send instructions to the proper system 
controller 18 of the fuel dispenser 10 (step 168) . The 
system controller 18 will instruct the peripheral 28, 
which is a printer in this example, to print a coupon or 
other loyalty indicia on the receipt (steps 170 and 172) . 
[0050] The above examples are intended to be 
illustrative of the various operations of the systems 
involved in the present invention upon the occurrence of 
different events at different locations. In essence, the 
display controller 40 may support various browser 
applications for displaying the respective content on 
multiple browser displays 38. Those skilled in the art 
will appreciate the efficiencies of implementing the 
control application 36A and web server application 3 6B in 
the server 36. Notably, the present invention may provide 
web content from any number of remote servers using a 
similar communications interface or by accessing these 
remote servers via the server 36 using known techniques. 
[0051] In addition to supporting the traditional 

serving of web pages to the browser applications from any 
number of servers 36, the display controller 40 may 
provide additional services to further enhance customer 
interaction and the provision of information to the 
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customer. Further, the display controller 40 may monitor 
customer input and cooperate with the server 3 6 or other 
systems in the environment to control the content 
displayed on the browser display 3 8 or control or provide 
information to other systems in the environment. 

[0052] The present invention is particularly useful 

for retrofitting fuel dispensers 10 and kiosks 10K with 
multiple browser displays 3 8 capable of interacting with 
local or remote servers 36 to receive content. Those 
skilled in the art will recognize that numerous 
variations and implementations of the invention exist. 
Further, communications between the display controller 40 
and the server 36 may be facilitated using a variety of 
equipment and communication techniques. 

[0053] Notably, the communication interface, 
especially in wireless applications, for the server 36 
will often be physically separate, wherein the display 
controller interface 72 will be associated with an 
antenna positioned to effectively transmit and receive 
information with a corresponding antenna associated with 
the communication interface 86 of the display controller 
40. Similarly, the communication interface 86 may be 
physically separate from the display controller 40 to 
facilitate wireless communications. 

[0054] Those skilled in the art will recognize 
improvements and modifications to the preferred 
embodiments of the present invention. All such 
improvements and modifications are considered within the 
scope of the concepts disclosed herein and the claims 
that follow. 



